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Figure 4-17a. Control system schematic for VAV HVAC system without return fan.
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Figure 4-17b. Control system ladder diagram for VAV HVAC system without return fan.
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LOOP CONTROL FUNCTION DEVICE NUMBER DEVICE FUNCTION SETPOINT RANGE ADDITIONAL PARAMETERS
MIXED AIR DAXX-01
TEMPERATURE DA-XX-02 DAMPER ACTUATOR —_— 21-103 kPa (315 PSIG) —_—
DA-XX-03
Tes0on MIXED AIR TEMPERATURE 47060 DEG C
S CONTROLLER 13DEG C (55 DEGF) (40 TO 140 DEG F)
MIXED AIR TEMPERATURE 47060 DEG C
TTXX01 —_— —_—
TRANSMITTER (40 TO 140 DEG F)
oo OUTSIDE AIR TEMPERATURE -34T0 54 DEG C
e TRANSMITTER (-30 TO 130 DEG F)
oo RETURN AIR TEMPERATURE -34T0 54 DEG C
e TRANSMITTER (-30 TO 130 DEG F)
PV CONTACT 3470 54 DEG C DEV CONTACT
EC-XX-01 ECONOMIZER CONTROLLER CLOSE AT _DEG C (__DEGF) 2070 130 DEG £ CLOSE @ DELTAT=__ DEG C (__DEG F)
OPENAT__ DEG C (__DEGF) ¢ ) OPEN @ DELTAT=__DEGC(_DEGF)
LOW TEMPERATURE PROTECTION
TSLXX-01 THERMOSTAT 2 DEG C (35 DEG F)
PER FILTER PER FILTER
DPS-XX-01 FILTER ALARM MANUFACTURER'S MANUFACTURER'S —_—
RECOMMENDATION RECOMMENDATION
MIN. OUTSIDE AIR FLOW DA-XX-04 DAMPER ACTUATOR —_— 21-103kPa (315 PSIG) —_—
esocor MIN. OUTSIDE AIR DUCT 0-__Us sEENOTE
S FLOW CONTROLLER Min OA=__Lis (_cfm) (0-__CFm) ¢ )
MIN. OUTSIDE AIR DUCT 0-__ms UPPER RANGE AS REQUIRED
FrxocoL FLOW TRANSMITTER ©-__FPM) (SEE SPECIFICATIONS)
PER FILTER PER FILTER
DPS-XX-03 PRE-FILTER ALARM MANUFACTURER'S MANUFACTURER'S —_—
RECOMMENDATION RECOMMENDATION
NIGHT STAT - SPACE LOW. DIFFERENTIAL =
SPACE LOW TEMPERATURE TSL-XX-02 TEMPERATURE PROTECTION 13 DEG C (55 DEG F) 3DEG C 5DEGF)
DISCHARGE AIR Kv=__ (Cv=_)
VLV-XX-01 COOLING COIL VALVE — - .
TEMPERATURE 21-103KPa (315 PSIG) CLOSE AGAINST __kPa (_PSIG)
FAN DISCHARGE TEMPERATURE 47060 DEG C
TEXx02 CONTROLLER 13DEG C (55DEGF) (40 TO 140 DEG F)
oo FAN DISCHARGE TEMPERATURE 47060 DEG C
e TRANSMITTER (40 TO 140 DEG F)
SuPPLY DUCT DA-XX-05 SUPPLY FAN 21-103kPa (315 PSIG)
STATIC PRESSURE o INLET VANE ACTUATOR ) 2 )
oL SUPPLY DUCT STATIC PRESSURE 0-500 kPa
o CONTROLLER 300kPa (1.2 INCHES WATER) (0.0- 2.0 INCHES WATER)
SUPPLY DUCT STATIC PRESSURE 0-500 kPa
DPT-XX-01 —_— —_—
TRANSMITTER (0.0- 2.0 INCHES WATER)
SUPPLY DUCT - HIGH STATIC 1000 - 1500 kPa
DPS-XX-02 —_— —_—
PRESSURE SAFETY (4.0- 6.0 INCHES WATER)
OCCUPIED cueocor 365 DAY SCHEDULE —_— cor\‘r:)z:glciz?uugso%?s CONTACT OPEN: SAT, SUN
MopE CONTACT CONTACT OPEN: 1700 HRS
VENTILATION DELAY CLK-XX-01 CO"‘S&%‘;LCSL%ZEEDDUE;;MQS
365 DAY SCHEDULE —_—
MobE CONTACT CONTACT OPEN: 0800 HRS
TERMINAL VAR HEATING COIL VALVE Kv=_ (Cv=_)
UNITS A SPACE AA CLOSE AGAINST _kPa (__PSIG)
® ® ® ® ®
HEATING COIL VALVE Kv=__ (Cv=_)
VLV-XX-ZZ —_— —_—
SPACE 22 CLOSE AGAINST __kPa (_PSIG)

NOTES:

1. Upper range (Us) of flow controller (FC-XX-XX) = Upper range (mis) of associated flow transmitt er (FT-XX-XX) TIMES the duct area (sq m) TIMES 1000 (Licu. m)
(Upper range (CFM) of flow controller (FC-XX-XX) = Upper range (fpm) of associated flow transmitte r (FT-XX-XX) TIMES the duct area (sq fi

2. OTHER CONTROL DEVICES SUCH AS I/Ps, RELAYS, SIGNAL SELECTERS AND TERMINAL UNIT CONTROLLERS ARDN SHOWN.

Figure 4-17c. Control system equipment for VAV HVAC system without return fan.
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Figure 4-17e. Control panel back panel layout for VAV HVAC system without return fan.
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Figure 4-17g. DDC control system schematic for VAV HVAC system without return fan.
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Figure 4-17h. DDC control system ladder diagram for VAV HVAC system without return fan.
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SENSOR SCHEDULE
IDENTIFIER FUNCTION RANGE
TT-XX01 MIXED AIR TEMPERATURE 470 60 DEG C (40 TO 140 DEG F)
TRANSMITTER
TT-XX02 OUTSIDE AIR TEMPERATURE -34T0 54 DEG C (30 TO +130 DEG F)
TRANSMITTER
TT-XX-03 RETURN AR TEMPERATURE 470 60 DEG C (40 TO 140 DEG F)
TRANSMITTER
TT-XX-04 SUPPLY AR TEMPERATURE 470 60 DEG C (40 TO 140 DEG F,
o TRANSMITTER ¢ )
TT-XX05 SPACEAIR TEMPERATURE 1070 30 DEG C (50 TO 85 DEG F)
o TRANSMITTER ¢ )
I MINIMUM OUTSIDE AIR R
o FLOW TRANSMITTER s (_FPM)
DPT-XX-01 SUPPLY AR STATIC 0-500 kPa (0.0 - 2.0 IN. WATER)
- PRESSURE TRANSMITTER ° (©0- )

CONTROL VALVE SCHEDULE

IDENTIFIER FUNCTION TYPE RANGE Kv (CV) CLOSE-OFF RATING REMARKS
VLV-XX-01 COOLING COIL VALVE 2-WAY, MODULATING 21- 103 kPa (3-15 PSIG) XX __kPa(__PSIG)
VLV-XX-AA TERMINAL UNIT HEATING COIL 2-WAY, MODULATING E— XX __kPa(__PSIG)
® ° @ e ° e
VLV-XX-ZZ TERMINAL UNIT HEATING COIL 2-WAY, MODULATING E— XX __kPa(__PSIG)
CONTROL DAMPER SCHEDULE
IDENTIFIER FUNCTION TYPE SIZE RANGE REMARKS
AD-XX-01 ECONOMIZER OUTSIDE AIR MODULATING WXH 21- 103 kPa (3-15 PSIG) PARALLEL BLADE
AD-XX-02 RETURN AR MODULATING WXH PARALLEL BLADE
AD-XX-03 RELIEF AR MODULATING WXH PARALLEL BLADE
AD-XX-04 MINIMUM OUTSIDE AIR MODULATING WXH PARALLEL BLADE
DA-XX-05 SUPPLY FAN FLOW INLET VANE
OPERATING PARAMETERS
FUNCTION SETPOINT REMARKS
MINIMUM OUTSIDE AIR __Us(_CFM)
MIXED AIR TEMPERATURE __DEGC(__DEGF)
SUPPLY AIR TEMPERATURE __DEGC(__DEGF)
SPACE TEMP. (NIGHT SETBACK) __DEGC(__DEGF) (HEATING ONLY)

SUPPLY AIR STATIC PRESSURE

__KPa (__IN. WATER)

ECONOMIZER MODE

CONDITION 1: RETURN AIR TEMP. > XXBEGIC (__ DEG F)

CONDITION 2: RETURN AIR TEMP. MINUS OUTSIDE AIR TEMP.

ECONOMIZER MODE = ON, WHEN CONDITION 1 AND CONDITION 2 ARE BOTH SATISFIED.

> __DEGC(__DEGF)

OCCUPIED MODE

MONDAY - FRIDAY : 0705 HRS - 1700 HRS

VENT DELAY MODE MONDAY - FRIDAY : 0700 HRS - 0800 HRS
FREEZESTAT __DEGC(__DEGF)
MIN OA FILTER ALARM __KPa (__IN. WATER)

MAIN FILTER ALARM

__KPa (__IN. WATER)

HIGH STATIC ALARM

__KPa (__IN. WATER)

Figure 4-17i. DDC control system equipment for VAV HVAC system without return fan.
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HARDWARE SOFTWARE
OUTPUT INPUT ALARMS APPLICATION
DIGITAL ANALOG DIGITAL ANALOG DIGITAL ANALOG PROGRAMS
g
g
. s 3
E 5 3 w E é 8 §
H g g S 3 ZIE g2 |8 !
3 3 H g3 2 HHINEENE u
5 g IR 3 H 4l & 8
& N = o ele HEIR IR S
g g i HHEH § HHEREHEEEHE g
§
5 5 g HHEHREE HEERHEE EEE :
3 2 H HEIR L 8 2|32 |a| & 3|a|& Qs H
SUPPLY FAN 1 1 X X X[ X]| X]|X
SUPPLY FAN INLET VANES 1
SUPPLY AIR 1 1 X | X
RETURN AIR 1 X | X
MIXED AIR 1 X | X
MINIMUM OUTSIDE AIR 1 1 1 X | X
MIXED AIR DAMPERS 1 X | X
COOLING COIL VALVE 1
FILTER 2 X
FREEZESTAT 1 X
SMOKE DETECTOR 2 X
SUPPLY AIR HIGH STATIC 1 X
SPACE TEMP (NIGHT LOW LIMIT) X X | X X
- C - LAST COMMAND O - ON (OPEN)
H - HIGH VALUE F - OFF (CLOSED)
L - LOW VALUE
DDC DATA TERMINAL STRIP LAYOUT
DEVICE NO. DESCRIPTION TYPE
TT-XX-01 MIXED AIR TEMPERATURE Al
TT-XX-02 OUTSIDE AIR TEMPERATURE Al
TT-XX-03 RETURN AIR TEMPERATURE Al
TT-XX-04 SUPPLY AIR TEMPERATURE Al
TT-XX-05 SPACE TEMP (NITE LOW LIMIT) Al
DPT-XX-01 SUPPLY AIR STATIC PRESSURE Al
FT-XX-01 MINIMUM OUTSIDE AIR FLOW Al
DPS-XX-01 FILTER ALARM DI
DPS-XX-03 PRE-FILTER ALARM DI
IP-XX-01 MIXED AIR DAMPERS AO
IP-XX-02 COOLING COIL VALVE AO
IP-XX-03 SUPPLY FAN INLET VANES AO
IP-XX-04 MINIMUM OUTSIDE AIR DAMPER AO
TSL-XX-01 FREEZESTAT DI
DPS-XX-02 SUPPLY AIR HIGH STATIC DI
SMK-XX-01 SUPPLY AIR SMOKE DETECTOR DI
SMK-XX-02 RETURN AIR SMOKE DETECTOR DI
C-XX-05 SUPPLY FAN START/STOP DO
C-XX-06 SUPPLY FAN STATUS DI

Figure 4-17j. DDC control system /O table and data terminal strip layout for VAV HVAC system without

return fan.



